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1.

. This advisory circular sets forth an acceptable neans, but not
the only neans, of obtaining airworthiness and operational approval of air-
borne OMBGA navi gation sxﬁgtems used fiA updating sel f-contained navigation
systens such as Doppler Radar and Inertial for operations outside the

United States under FAR Part 121.
CANCRIIMTION. Advisory Circular No. 120-31 dat ed 12/15/76i s cancellles.

REFERENCES. Federal Aviation Regul ations 21.11%;; 25.1301, '25.. 1399 Lkl @83,
121.120,, 131.353, 121.38%, 1210405, 121.400, 120413, 120d#415, 1 21.035.

INFOBMATION.

a. QMEGA is a radio navigation systemwhich uses very |ow frequency
signals froma worldw de network of eight transmitters. A nunber
of signal processing schenes are used by different manufacturers
to provide position and ot her navigation finfommattion to the pilot.
When OMEEBA systens neet the requirements described bel ow, they may
be used to update self-contained navigation systems for operations
in oceanic areas or in renote |and areas.

b. Thiis advisory circular i s divided into two sections. The first
section deals with the airworthiness approval under FAR 25, and the
second section deal s with operational approval under FAR 13.

c. Cuidance concerning the use of OMBZA as the sol e means og navi gation
willl be issued as additional OMEGA operating experience i s gained.
In addition, quidance concerning use of A as a replacenent system
in cockpnt//mAIN-A operations w |l be issued at the appropriate tine.

d  Guidance conce conpliance with the International Cvil Aviation
. Organi zation (1&3351 ni mum Navi gation Performance Specifications (MVPS)
will be issued in the near future in a separate advisory circular.
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SEZTION i ATRWERTHINESS APPROVAL

GENERALL. Applicants desiring airworthiness approval of airborne QEEGA
navi gation systems in accordance with this advisory circular should
contact t he aﬁpropri ate FAA Regional Engineering and Manufacturing
Office or the Engineering and Manufacturing District Offiiee at an
early date prior to start of the evaluation flights.

MINDNREBNSTT O NECESSARY VHEN USED AS A POSI TI ON FI XI NG DEVI CE.

OMESA navigation systems used as a position T1xing device for updating
ot her equi pment such as Doppler Radar or Inertial Navigation should
neet the performance requirenents of either Section Qae, Section Two,
{j# Section Three of Radio Technical Conm ssion for Aeronautics Domu-
ment No. PakB4entit! ed Yanhimuwm Perf or mance Standards - Airborne
@MEGA Receiving Equi oment"” dated March 19,1976, The environmental
condi tions and test procedwsss cont ai ned t» Radie Techni cal

Canmi ssi on for Aeronautics Document Ndo. DB-160ent i t | ed ¥wigonsahitdl
Conditions and Test Procedures for Airborne Electronic/Electrical Equip-
nment and Instrumsrbdt dated February 28, 1975,shoul d al so be used in
denonstrating conpliance. \Wen installed in aircraft, the system shoul d
satisfy the follow ng conditions:

a. SpdétemData |nputs. The system should provide a neans of entry for
aj east the follow ng data inputs:

g Present position (initialization and retmitiiallizeation). . o
2) Manual deselection of any transmtting station,

3;Ti ne.
4) Date, if used.

b. System Displays. The system should provide a means of displaying
to the operator the follow ng information:

1) Present position.
Ti ne.

(3) Date, if used.

{4 Synchroni zat i on.

5) Station deselection.

6) Time and position recall in event of power failure up to
seven mnutes.

(7)Annunci ation of systemnot operating in prinary OVEGA
navi gation node.

(8) A warning by adequate visual or aural signals of system
failure, malfunctions, accuracy degradation alert (anmbiguity

light), lack of synchronization, and operation without adequate
signal s.

EQUI PMENT | NSTALLATI ON REQUIREMENES «

a. Location of OMEGA Displays and Controls. Systemcontrols and data
di splay should be visible to§ and conveniently accessible to, each

pilot while seated at his duty statiom.
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bd Failure Protection. Any probable failure of the airborne QMEGA navi -
gation system shoul d not derogate the normmll operation of equi pment
connected to it.

CO Environnental Conditions. The OVEGA equipnent shoul d be capable of
performng 1ts Tntended function over the environmental. ranges
expected to be encountered in actual operations.

dl Electrowmpritiie | nterference. The OMEGA navi gation system shoul d
not be the soéuree of objectionable electromgnetic interference,
nor be adversely affected by electromagnetic interference from
other equipnent in the aircraft.

e. Ant ennaPerffeimistoce. The antenna design and installation shoul d
provide adequate Imunity fromthe effects of precipitation static
and ot her noise or disturbances.

fa I_)_ganﬁ(cResponses. The system operation shoul d not be adversely
affected by aircraft maneuvering or changes in attitude encountered
in normal operations.

g. System Controls. The system controls should be arranPed to provide
adequate protection against inadvertent systemturnoff.

KO Preflight Test. A preflight test capability should be provided to .
Informthe flight crew of system status. b

i. Autonmated Display. An automated display of the aircraft's present
position in suitable coordinates should be provided.

30 Aircraft Electrical Power Source. The aMEGA equi pnent shoul d be
Installed so that 3t receives its electrical power froma bus that
provides the maxinumreliability for operation of the QMEGA equip-
ment without jeopardizing service to essential or energency |oads.
In the case of two or more OVEGA systems, only one system need
receive power froma bus that provides the maximumreliability,

k0 Power |Interruption.

(1)) After a power interruption of up to 7 seconds, the OVEGA
equi pnent shoul d aut omati cal |y resynchromize and resume
normal operation within 3 mnutes wthout operator intervention.

(2)) Aiter a power interruption of greater than 7 seconds and up
to 7 mnutes, the GMEGA equi pnent shoul d either resume noerfal
operation (ineludifg proper |ane resolution) autonatically
as above otly as a niindmuwd retai n the | ast "peswer—on™ OVEGA
equi pment position and time for display on camamd.

per 7 Page 3
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1. Afirersfitt Fliit\Matadl. The Aircraft Flight Memal should cont ai n
thet ol | owm ng infmmaition on the UMEEA equipment:

1) Normal procedures for operating the equipment;
2)Equi pment operating limtations, and
) Bheeggmey operating procedures (i f appl i cabl e).

80 SYSTEM AXMRAGI. The system should be capable of meeting at least the
accuracy requirements sti pul at ed for long-range nawigatimn systems in
FARPart 12219 Appendix@G.

90  DEMORSERATION OF COMPLIANCE. An applicant far approval of an OVEGA
navigation system 1 nst al I at 1 on shoul d show that he has satisfied the

requirements of theentire installed QMEGA systemby a eabinatien of
ground and flight evaluations defined below:

a. G ound Eval uati on.

(1)) Afterinstallation, an operational /functional check should be
perforfid t 0 denonstrate conpatibility between the GMEGA system
and aircraft electrical and electronic systerns.

(2) This test should be conducted with all electricallelectronic
equi pnent operat|n? normal Iy on aircraft power. A ground
| ocation may be selected that minimikes t he presence of
ext er nal electran@gestic i nterference. h addition,' ibsbhohild |
be demonstrated that the QMEGA equipment will not adversely
| oad other systens to which it may be connected.

(8)) The OMEGA vel ocity and headﬁ.f\g*ﬁ(om track) informmition, if
presented on the Control /Display Uait or other interfacing
Instruments, should have reasonabl e conparison to the primary
indications on other flight deck instruments. During these
tests the primary velocity and heading (or track) inpub to the
OMEGA systemshoul d be siewed t hrough thei r &Seeratiigy reneé.

(4) The OVEGA system shoul d be capabl e of displaying present posi -
tion with no instability or discontinuity whenutilizing those
stations being displayed by the systemas usable and necessary
for navigation.

b. ELigt Bvellisdiden. The OVEGA navigation system should be checked
infl |tgﬁt to defermne that the design and inst«Xaitison criteria
are net.

(1) The applicant for airworthiness approval should provide data
fromsufficient flights to show that the OVEGA navigation
system can be used to update the self-contained navigation
system to meet the accuracy requirenents stipulated for

| ong-range navigation systens in FAR Part 121 under expected
operating conditlons.
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(2)1t shoul d bedenonstrat ed .thatoperati on oft he system does
not inpose an unacceptable workload onthe flight crew. — This
aspect should receive careful scrutiny when position and flight
progress readouttsfromthe updating systemare presented in
a fomdiifferentfromthose provided by the primary system

SECTI ON 2. UPEATIOMNL APPROVAL

The basic requirements under FAR Part 121 for en route navigational
facilities are contained in 121.103 and 121.120, which require that
“nonvi sual ground aid3" be available along the route for navigating
aircraft within the degree of accuracy required. These nonvisual
ground ai ds are consi dered to i ncl ude Long-tramge, radiie navi gat i on
systens Such as OMB®A. Airborne nattigat ion equi pment requirenents
are contained i n FAR 121.355 and 121.388.

Applicants desiring operational approval for use of OMEGA systens
shoul d contact the Air Carrier District Ofice or International
Field Office charged with the admnistration of their operating
certificate 30 days prior tothe start of evaluation flights.

210 %F@@Mﬂ%& APPROVAL. The request should contain the
ol 'ow ng I nformation: L

a.

€.

fo
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'Evidence of an FAA Airworthiness Approval of the system including
a description of the systeminstallation.

A summary of any fl ight experience that will enhance the history of
adequate accuracy and service reliability.

Training program curricula for crewrenbers for initial approval under
FAR 1200..00%, and for mai ntenance personnel .

A mai ntenance program for conpliance with Subpart L of FAR Part 121,
including the stationing of spare parts and test equipnment, and
updating of maintenance manual s,

Proposed revisions to the Qperations Manual describing all nornmlil
and abnotfiall Syst emoperating proeedifresd, bl under protection
procedures including cross-checking of data insertion, detailed
methods for continuing the navigation function with partial or
conpl ete OVEGA system failure) and methods for determining which
system is the nost accurate in the event of a large divergence
between them For the purpose of this advisory circular, a large
di vergence is one which exceeds separation criteria requirenments. .

Proposed revisions to the Mninum Equipment List (MEL) concerning
OMBEGAS, Wi th appropriate justification.

Page 5
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@ Alist of operations to be conducted using the system containing
an anal ysis of each with respect to signal reception for ground
sgnchroni zation and en route operation, track length, signal
absorption by the Geenland |cecaB, procedures for oi)eratmg in
areas of magnetic campass unreliability (if apPIicab e), avail-
ability of other en route aids, and adequacy of gateway and
terniinall radio facilities to support the system For the puPpose
of this advisory circular§ a gateway is a specific navigation fix
where the use of the | ong-range system canfiences 6F terfiitaitass,

he Availability of adequate NOTAM service for the transmtters
needed to support the operation.

22. BQUPHNEES QUIPMENT | NSTALLATI ON.

a. QMEGA navigation systems should be installed in accordance with
the airworthiness approved system installation requirenents.

b8 If evaluation flights are made in operations on which a |ong-range
navigation systemis required) a navigation system already approved
under P&x% 121 will be used as the primary neans of navigation.
Approval may be obt ai ned for tenporary cockpit aaremgeemntts i nvol v-
ing installation of the cermiidate system provided sufficient flights
with the systeminstallationinits final fotf are observed.

ce Aircraft using WMERA systems which are subject to | ane ambiggfty e '
shoul d have a neans for nmeeting ATC separation standards during
any period of lane uncertainty and for reacquiring the proper
| ane when nornal system operation is resuned. Thuss, an adequat e

means of dead reckoning within the overall navigation system
on board the aircraft is required

dé If the navigational capability depends upon the magnetic compass)
operations in areas of magnetic conpass unreliability wilil require
speci al considerati on.

23. TRAININGPRRDERAMES .

a. Initial training programs should include the follow ng:

(1) Instruction regarding responsibilities of flight crewnenbers,
di spat chers, and maintenance personnel

(2) For pilots, instruction in the follow ng:

(a) A description of the equipment and manner of installation,
theory of operation, and system capabilities and
limtations.

(b)) NormalL oper ating procedures includingpreflight procedures
and testing, data insertion and cross-checking, en route
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procedures including periodic cross-checking of system
position display against aircraft position.

(c) Updating procedures, i f appl i cabl e.

(d) Operations in areas of magnetic conpass unreliability,
it applicable.

(e) Abnormal and emergency procedures, i ncl udi ng ai rborne

resynchremizzat bon, i f appl i cabl e.

b. Procedures for operating the navigation system should be incorporated
into the recurrent training programfor flight crewrenbers.

c. Tk training and qualification program should include an in-flight
qualification check based on the training programor an enuiwalent
check in a simulator or approved training device, certified by a
qualified check airman. Acconplishnent of sueh training during
evaluation flights is acceptable. Sufficient flightcrews considered
fully qualified by the applicant will be observed by the FAA to
determne the overall effectiveness of the training and eualifi-
cation program

ACCURACY AND RELABBILTYY. The applicant should show.

a. That an adequate in-flight service reliabillit rate, stated W eerms
of in-flight mean tine between fatilures (MTBF3, is in existence,
with no significant unresolved problems renaining.

. bl That the OVEGA navigation systemw || be used to update the self-
contained system to neet accuracy requirenments stipulated for
| ong-range navigation systems in FAR Part 121. Systens which becone
exceedingly inaccurate without displaying a warning indication wll
be included in the accuracy accounting. Systens which display a
failure warning and are subsequently shutdown or disregarded will
be included in the accounting of failed systems in paragraph 24a.

EVALUATI ON PROGRAM

a- When OMEGA navigation systens are to be used to replace another
radi o navigation system for updating a self-contained system
such as Doppler, only those aspects involving the new system and
its interface with the primry systemneed to be evaluated concerning
requirements described in Section 2 of this circular; however,
overal | system accuracy and relliahility should be denonstrat ed.

bi Approval by evaluation should be requested as part of the application
for operational approval of the use of GMBOA to update the self-
cont ai ned navi gation system

¢. The applicant should provide data from sufficient flights which
show that he is able to use OMEBA to update self-contained navigation
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systens in routine operations so that the requirements of FAR Part
121 are net.

d. The procedures and crew workiioad aspects of paragraph ®%{) shoul d be

consi dered.

26. QFERATOONS SPECTFIGWITES.

a.

bl

After the evaluation is conpleted, FAA approval is indicated by

i ssuance of operations specifications, or anendnent thereto, author-
izing the use of OMEGA to update the self-contained navigation
system  Approval is limted to those operations or areas where
conpliance with FAR Part 121 requirenents was denonstrat ed.

The operations specifications willl contain applicabl e Liniitations or
special requi rements needed for particular routes or areas, and,
wiere necessary, a list of a sufficient nunber of OMEGA ground
transmtters regwred to be in operation to provide the necessary
anount of redundancy.

QQAQ - Jesnppit

J. A. FERRARESE
Adaifg Direct or )
Flight St andards Servi ce
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